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Introduction
The prevalence of Americans who are overweight or obese has increased significantly since the 1960s. 1 National survey data collected between 2009 and 2010 found that nearly 70% of all adults in the United States are overweight or obese. 2 These observations are not surprising as Americans are living busier, more fast-paced, and technology-dependent lifestyles resulting in physical inactivity and poor nutrition.
Obesity is a multifactorial problem stemming from many genetic and environmental factors. 3 The largest of the modifiable contributing factors in Americans are lack of physical activity and easy accessibility to nutritionally poor foods. 4, 5 Despite an increased focus on the issues surrounding obesity, little has been accomplished to improve prevention and treatment of the disease. However, complications are confounded by the simple truth that many occurrences of success or failure in management of non-genetically attributed obesity rests with the individual to develop a motivational force to create an established behavior change. 6 Obesity is a growing concern in the health care system due to the increased costs associated with developing obesity-In order to lower health care costs, improve employee wellbeing, and create a health-conscious atmosphere, Red Cross Pharmacy, Inc. developed an employee wellness program (EWP) in 2010 designed to utilize pharmacist coaching and monitoring to improve overall health and wellness. Utilizing pharmacist's clinical expertise and knowledge of pharmacological and non-pharmacological disease state therapy, previous research has shown that pharmacistdirected services can have a significant effect on patient's clinical, humanistic, and economic outcomes. [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] A study by DiDonato, et al. demonstrated that pharmacist-directed wellness coaching provided significant improvements in cardiovascular risk. 22 Pharmacist providers of the DiDonato, et al. study provided education and coaching for patients categorized into cholesterol, hypertension, diabetes, and weight monitoring groups. Point-of-care testing utilizing Cholestech LDX [Alere] and physical assessment were utilized to monitor progress and guide education and coaching sessions. The study showed a significant improvement in clinical outcomes for all monitoring groups except weight loss, which prompted further study.
An alternative successful strategy for improving patient outcomes is the use of financial incentives. Previous studies have shown financial incentives and group support programs to be successful methods for patients to lose weight and to reduce the risk of developing chronic diseases in the shortterm. Though encouraging, prevention of obesity requires life-long commitment and support. No study to date has assessed a successful strategy to facilitate weight loss for a period greater than 36 weeks. [23] [24] [25] [26] [27] Inspired by the short-term success of financial incentives and ongoing support of the EWP, this study attempts to combine methods with desires of improving long-term clinical outcomes in the DiDonato et al. study population, which previously showed no significant improvement in weight loss. This is the first pilot study to look at the effect of a financially incentivized competition facilitated by a pharmacist-directed EWP on the short-term success on weight loss.
Objective
The purpose of this study was to evaluate the short-term clinical improvement in mean total cholesterol, serum triglycerides, high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C), systolic blood pressure (SBP), diastolic blood pressure (DBP), weight, and body mass index (BMI) in patients who completed the 8-week, financially incentivized weight loss competition. Patient satisfaction was evaluated post-competition. The authors hypothesized that the addition of a financially incentivized weight loss competition to an already established pharmacistdirected EWP would motivate obese and overweight patients to lose weight through healthy lifestyle practices thus resulting in clinical improvements.
Methods
This retrospective pilot study was conducted at six Red Cross Pharmacy independent community pharmacy chain locations, two long-term care pharmacy locations, and a pharmacy corporate office between late January 2013 to early April 2013. The pharmacy corporation is a self-insured, independent, small chain of pharmacies located in mostly rural communities in northwest and central Missouri. Patients were eligible for enrollment if they were 18 years or older, non-pregnant, employed by the company, and enrolled in the company's EWP. Patients were aware of the guidelines and prize structure for the 8-week competition prior to participation with enrollment being voluntary. Pharmacist coaches provided pre-and post-study screenings of total cholesterol, triglycerides, HDL-C, LDL-C, SBP, DBP, weight, BMI and satisfaction surveys for all participants who completed the competition.
The study was approved by the University of MissouriKansas City Adult Health Sciences Institutional Review Board. All patients enrolled voluntarily and provided informed consent before receiving services.
The weight loss competition
The 8-week format of the competition was developed based on the "8-week Get Healthy Challenge" available at www.SixSistersStuff.com and modified to follow the National Heart, Lung and Blood Institute guidelines for the clinical treatment of obesity. 28 Specific healthy lifestyle practices were adapted to be consistent with treatment guidelines of hypertension, cholesterol, and diabetes. [29] [30] [31] The healthy lifestyle practices included in the study were: adequate water intake, regular exercise, adequate consumption of fruits and vegetables, maintaining a food log, avoiding sugary snacks, contact with another competition participant, and avoidance of eating after 9 pm. Minimum water, fruit and vegetable requirements were derived from the American Dietary Guidelines and the practice of avoiding eating after 9 pm is recognized to promote healthy sleep hygiene. 32, 33 Healthy lifestyle practices were then modified for patient understanding and generalized to fit all patient populations.
Once the healthy lifestyle practices were defined, they were organized into daily and weekly goals and assigned point values ( Figure 1 ). Starting on the second week, one of the healthy lifestyle practices was doubled in point value for one week, alternating for subsequent weeks, to encourage participants to vary their focus and utilize all of the different healthy lifestyle practices. Patients received the full amount of points if the healthy lifestyle goal was achieved for the day. Partial point totals were not given. Patients were instructed to document their weekly point total and weight each Monday by midnight Central Standard Time. The weekly reports allowed the investigator to monitor excessive or unhealthy weight loss and allowed participants to know how they are doing compared to other participants.
To provide the patients with a financial incentive, patients participating in the program each deposited $25 into a winner's cash pot. An additional $500 was deposited by the pharmacy owner to provide further incentive for EWP enrollees to participate. The total cash pot was divided between the winners of the weight loss competition. The patient who lost the highest percentage of their starting body weight received 50% of the total money pot, the second highest percentage lost received 30% of the total money pot, and the patient who had accumulated the most healthy lifestyle practice points received 20% of the total money pot. All participants were notified of the prize values and prize structure at the beginning of the program. Patients were required to report their weights and weekly point totals by the defined deadline and to provide documentation that they completed the objectives of the healthy lifestyle practices in order to be eligible for the financial awards.
Data Collection
Patients were instructed to keep track of their daily points and weekly weights. To provide consistency, patients were asked to weigh themselves weekly on the same scale and under the same conditions. These conditions were monitored by a site coordinator to help facilitate the program and enforce uniformity. Once the site coordinator collected the data, the data was sent via secure fax to a data collection coordinator. Log sheets containing the weekly weights and healthy lifestyle point totals were obtained by the investigator at the conclusion of the competition for analysis.
As part of the EWP 2013 enrollment, all participants completed weight, BMI, blood pressure, and cholesterol screenings in January and February. These clinical parameters were repeated at the end of the 8-week study period for participants who completed the competition. Clinical laboratory data were obtained through physical assessment, Cholestech LDX [Alere] point-of-care lipid testing and from physician or laboratory collections. Each pharmacy followed manufacturer recommendations, performed quality control testing to ensure reliability of the study data, and had a Clinical Laboratory Improvement Amendments certificate of waiver to conduct point-of-care testing on site.
All patients who participated in the weight loss competition were provided patient satisfaction surveys following the completion of the program. Surveys were completed anonymously and returned via secure fax to the investigator. Patients were asked six questions in regards to their perceived personal health and overall satisfaction with the program. The questions utilized a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). Patients were also asked to provide feedback on the competition and to make suggestions for the improvement of future weight loss competitions.
Clinical data were compiled and de-identified. Following the completion of the competition, clinical and demographic data were obtained from enrollment questionnaires and patient charts.
Analysis
The main outcomes of the study were to assess the mean changes in clinical data between January 2013 and April 2013. The paired t test was used to compare pre-and postcompetition mean changes in total cholesterol, serum triglycerides, HDL-C, LDL-C, SBP, DBP, weight, and BMI for study participants. Subgroup analyses divided the study population into two groups; those earning more than 1600 points (80 percent of possible points) and those earning less than 1600 points. Pearson correlation coefficients were calculated between total points earned and changes in clinical data. Mean changes and Pearson correlation coefficients were considered statistically significant with an alpha of <0.05. Post-study surveys were also compiled at the conclusion of the competition to assess patient satisfaction and provide feedback. All clinical and patient satisfaction data was exported into Microsoft Excel version 2010 (Microsoft, Redmond, WA) for statistical analysis.
Results
Baseline patient demographics for the competition are summarized in Table 1 . The majority of the participants were white women in their late 30s who self-reported exercising 1-2 times a week or less prior to starting the competition. Nearly half of the patients had obtained a graduate or professional degree.
During the enrollment period, 34 patients agreed to participate in the study out of 112 patients enrolled in the EWP. Twenty-four of these patients completed the competition at the end of the 8-week study period. Pre-and post-competition clinical data analysis is summarized in Table  2 . The mean weight loss among the 24 participants was 10 ± 7.3 pounds.
All patient statistical analysis showed a clinically significant mean change in weight (p<0.001) and BMI (p<0.001) among all patients (n=24). Pearson correlation coefficients between total points earned and changes in five clinical measurements (total cholesterol, LDL-C, HDL-C, triglycerides, and diastolic blood pressure) were negative, meaning that a higher total in points was correlated with a decrease in clinical measurements. Pearson correlation coefficients are summarized in Table 3 . Pearson coefficients for total cholesterol (r = -0.54), LDL-C (r = -0.50) and triglycerides (r = -0.49) were significant.
Satisfaction survey results are summarized in Table 4 . Overall, patients agreed that the directions were easy to follow, they would participate in the program again, and they would recommend the program to others. Patients agreed that they felt healthier and would continue to follow the healthy lifestyle practices beyond the completion of the program. The lowest scaled score was satisfaction in their individual results (3.9 ± 1.0). The satisfaction in their individual results was also the most varied response among participants. Reasons for varied responses were not assessed.
Discussion
Sustainable and healthy weight loss is most effectively accomplished through education, diet and physical activity. 28 The ultimate goal of the competition was to incorporate clinically recommended healthy lifestyle practices into the daily routines of patients so that they can carry on those practices throughout their lives. Patients who followed the healthy lifestyle practices most closely, represented by patients who earned more "healthy lifestyle points," showed clinically significant improvement in weight and BMI. The study also showed this correlation to be statistically significant for reductions in total cholesterol, LDL-C and triglycerides. This was an interesting observation as most of the enrolled patients had already achieved their individualized non-weight clinical measurement goals through the monitoring and pharmacist coaching provided by the EWP and described in the DiDonato, et al study. 22 The improved clinical outcomes were consistent with guidelines that use therapeutic lifestyle changes as the first-line of treatment for high cholesterol and blood pressure. 29, 30 When therapeutic lifestyle changes are applied to weight loss, the National Heart, Lung and Blood Institute guidelines recommend healthy weight loss between one to two pounds per week until the patients desired weight is reached. 28 The short-term weight loss of this competition was consistent with other studies which showed significant weight loss over 16 , 32 and 36-week study periods. Patients in this study lost an average of 10 lbs over 8 weeks compared to the similar studies which averaged 14 pounds over 16 weeks, 9 pounds over 32 weeks and 10 pounds over 36 weeks. [25] [26] [27] Other studies concluding similar weight loss did not discuss patient participation in a EWP or adjunct tool or support system to achieve and maintain weight loss in addition to the financial incentive, nor did they assess cholesterol and blood pressure values. The Kullgren, et al. study focused on group versus individual outcomes in weight loss while the John, et al. study explored self-funded financial contract for weight loss. 26, 27 No study to date has developed a successful method to motivate and facilitate weight loss for a period greater than 36 weeks or has looked at the effect of a financially incentivized competition adjunct to a pharmacist-directed EWP on weight loss.
Participant data was separated into groups of participants earning more than 1600 points and those earning less than 1600 points to compare those who followed the healthy lifestyle guidelines to those who did not. Subgroup analysis of participants (n=10) earning at least 1600 points showed a decrease in mean clinical measurements post-competition but did not achieve statistical significance except in triglycerides, with an average decrease of 36.9 ± 33.7 mg/dL per participant (p<0.001). None of the other differences between pre-and post-competition were significant except total cholesterol and LDL-C for the under 1600 points group (n=14). However, a longer and sustaining intervention is necessary to potentially show clinically significant reductions in cholesterol.
The feedback received from the patient satisfaction surveys showed us that patients enjoyed the simplicity of the healthy lifestyle practices. The patients stated that the practices were easy to follow once a habit was incorporated into daily routines. Patients liked knowing what their daily and weekly healthy lifestyle practice objectives were because it prompted them to make healthy diet choices and motivated them to help one another accomplish their personal and competition defined goals. Many patients stated that they would continue to follow the healthy lifestyle practices beyond the completion of the competition. Based on feedback from the patient satisfaction survey, the competition was well received and successfully integrated in the EWP. Patients who dropped out of the program were not assessed for reasons of failure nor given satisfaction surveys.
In reference to Prochaska and DiClemente's Transtheoretical Model, because these patients were participants in an already established EWP, it is likely that those who signed up for the challenge were already in the Action or Maintenance stage, wanting to continue their weight loss. 34 The tools provided through the challenge may also have been helpful in assisting those in the Preparation stage to transition into Action. Offering the challenge multiple times throughout the year may provide an opportunity for those in Relapse to restart their cycle of change. This model may be helpful in finding ways to engage additional employees in future challenges.
Limitations
The major limitations were small sample size and the short length of the study. The sample size was limited by the number of employees in the company. The study length was limited by the length of the investigator's residency program and the pilot nature of the study.
Another limitation to the study was the competition's point system. The points were developed to objectively measure the patient's ability to follow the guidelines of the healthy lifestyle practices and to promote competition. The results from the points system were subject to false documentation or subjectivity of the participant. Point uniformity of each category may have helped prevent the bias of focusing on specific healthy life practices. Additionally, the competition instructions did not provide patient specific definitions for exercise, sugary snacks or fruits and vegetables. Generalized healthy lifestyle practices were intentionally simplified to provide the patient with the autonomy to make their own dietary and exercise choices. This lack of standardized definitions was a source of inconsistency between individuals.
All of the patients in the program were enrolled in the EWP and many had met their individualized clinical goals for cholesterol and blood pressure. Patients enrolled were not assessed for the addition or removal of cholesterol and hypertensive medications during the course of the competition. Patients were also not asked about their methods for weight loss as they were encouraged but not required to follow the healthy lifestyle practices to achieve weight loss.
Future Research
The limitations above present avenues for improvement and future research. Several studies have shown financial incentives to be a successful method for producing weight loss in the short-term but have not shown success in the longterm. Improvements for future competitions will be to increase the length of the weight loss competition, investigate reasons for patient dropout, provide standardized definitions for the lifestyle modifications and to implement the competition multiple times a year as an ongoing program adjunct to the EWP. Patient weights will continue to be monitored through the EWP and future studies will assess the strength of the adjunct competitions in the long-term.
The study was created with the goal of providing pharmacists with a tool to achieve patient weight loss beyond the possibility of a financial incentive as an endpoint. Prior to the beginning of the study and during the study patients developed many strategies to achieve personal goals through technology, social support and other various resources. When applying the competition to the Transtheoretical Model, developed by Prochaska and DiClemente, long-term studies could be performed to evaluate patient strategies for success and failure during the Maintenance phase and Relapse stages of change. 34 Offering multiple 8-week competitions, would help patients in the Relapse stage restart the cycle and provide further information on patient success and failure in maintaining weight loss. Other studies evaluating success of financially incentivized weight loss programs do not address this model nor attempt to evaluate success and failure through multiple rounds of the same weight loss program.
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Conclusion
The implementation of a financially incentivized weight loss competition provided significant short-term weight loss to a patient population that was already enrolled in an established pharmacist-directed EWP who had not shown clinical improvement prior to the intervention. Overall the patients were satisfied, felt healthier, and agreed to continue following the recommendations of the program. The adjunct program will continue to be utilized in the EWP with clinical monitoring and pharmacist coaching to allow all patients an interactive tool shown to facilitate healthy weight loss through financial incentives and competition. 
